Mutagenesis induced by targeted alpha therapy using 213Bi-cDTPA-9.2.27 in lacZ transgenic mice.
Targeted alpha therapy utilizes alpha-emitting radionuclides conjugated to monoclonal antibodies to allow specific irradiation of cancer cells whilst sparing normal, healthy tissues. The mutagenic potential of (213)Bi conjugated to a human melanoma antigen-specific antibody (9.2.27) was examined using an in vivo transgenic mouse model containing multiple copies of a lacZ target gene in every cell, allowing the quantification and comparison of mutagenesis in different organs. Mice received an ip injection of 16.65 MBq of (213)Bi-cDTPA-9.2.27, and were sacrificed at 24 h, 1 w and 4 w post-injection. Pharmacokinetic studies gave the absorbed and effective doses for each organ. The mutant frequency and mutant spectra were analysed for the brain, spleen and kidneys. The brain and spleen did not show significant increases in induced mutation frequencies compared to spontaneous background levels or changes in mutant spectra, these results being independent of p53 status. However, elevated mutation frequencies and persistent size change mutations were observed in the kidneys, but are not significant at the p = 0.05 level. The effect of p53 status was also evident, as p53 heterozygotes displayed higher mutation frequencies than their wild-type counterparts, suggesting a reduction in the p53 gene may lead to an increased susceptibility to mutagenesis. These effects were time dependent and levels returned to those of the controls at 4 w post-irradiation, albeit with a predominant residue of size mutations. These effects were observed at activities very much higher than those expected for the therapy of human patients. As such, the induction of secondary cancer with the (213)Bi-cDTPA-9.2.27 alpha immunoconjugate is not expected to be a significant problem in the clinic.